FAN HAVING MAGNETIC LEVITATION BLADE ASSEMBLY 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

[0001] The present invention relates generally to a fan, and in particular to a heat 
dissipation fan having a magnetic levitation blade assembly. 

2. The Related Art 

[0002] Heat dissipation fans are commonly employed to enhance removal of 
heat generated in computers in order to maintain proper operation of the computers. 
A side-mount heat dissipation fan comprises a casing having an open top for intake of 
surrounding air and a side opening in communication with a heat sink to conduct 
airflow toward and through the heat sink. The casing has a bottom that is closed for 
supporting a blade assembly comprised of a number of spaced blades for generating 
airflow during rotation. The blade assembly is maintained at a small distance above 
the bottom of the casing. When the blade assembly is rotated, the blades are flying 
very close above the bottom of the casing. Since the blade assembly is generally 
rotated at a high speed and since the distance between the blades and the bottom of 
the casing must be as small as possible, accidental impact between the blades and the 
bottom of the casing may occur, if the blade assembly is not properly mounted or the 
manufacturing tolerance is incorrect. 

[0003] The present invention is thus aimed to overcome the problem of impact 
between the fan blades and the casing in order to enhance the overall performance of 
the heat dissipation fan. 

SUMMARY OF THE INVENTION 

[0004] An object of the present invention is to provide a fan comprising a blade 
assembly that is spaced from a casing by magnetic levitation whereby undesired 
impact between the casing and the blade assembly is eliminated. 



[0005] Another object of the present invention is to provide a fan wherein a 
magnetic device is arranged between a casing and a blade assembly to maintain and 
adjust a distance between the blade assembly and the casing. 

[0006] To achieve the above objects, in accordance with the present invention, 
there is provided a fan comprising a casing having a bottom wall and a shaft mounted 
inside the casing for rotatably supporting a rotary blade assembly comprised of blades 
inside the casing and above the bottom wall with the blade assembly being axially 
movable with respect to the shaft. A levitation device comprises magnets mounted 
to the blades of the blade assembly and a magnetic field generator mounted in the 
bottom wall and opposing the magnets of the blades. The magnet field generator is 
controlled by a control circuit to selectively generate a magnetic field that interacts 
with the magnets of the blades to induce expelling force acting upon the blade 
assembly to axially move the blade assembly a predetermined distance away from the 
bottom wall. The magnitude of the expelling force can be changed by controlling 
the magnetic field generator whereby the distance between the blades and the bottom 
wall can be adjusted. 



BRIEF DESCRIPTION OF THE DRAWINGS 

[0007] The present invention will be apparent to those skilled in the art by 
reading the following description of a preferred embodiment of the present invention, 
with reference to the attached drawings, in which: 

[0008] Figure 1 is a perspective view of a fan constructed in accordance with the 
present invention; 

[0009] Figure 2 is a cross-sectional view of the fan in accordance with the 
present invention at a non-operating condition; and 

[0010] Figure 3 is a cross-sectional view of the fan of the present invention at an 
operating condition; 

[0011] Figure 4 is an enlarged view of encircled portion IV of Figure 3.. 
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DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT 

[0012] With reference to the drawings and in particular to Figure 1, a fan 
constructed in accordance with the present invention, generally designated with 
reference numeral 10, comprises a casing 12 made of a rigid material, such as metal 
and hard plastics. In the embodiment illustrated, the fan 10 has a side mount 
configuration comprising a surrounding sidewall 13 defining a cavity 14 (Figures 2 
and 3) in which a blade assembly 16 is received. The casing 12 has a bottom wall 18 
on which the fan assembly 16 is rotatably supported. The sidewall 13 extends from 
the bottom wall 18 and defines an open top of the casing 12. A shaft 20 (Figures 2 
and 3) for supporting rotation of the blade assembly 16 is attached to the blade 
assembly 16 and has an end mounted to the bottom wall 18. The side wall 13 forms 
a side opening 19 through which an air flow induced by the rotation of the blade 
assembly 16 is guided toward a heat source (not shown). 

[0013] The blade assembly 16 comprises a central hub 24 and blades 26 
extending radially from the hub 24. Windings and magnets (both not shown) are 
arranged inside the hub 24 for driving the blade assembly 16. The blade assembly 
16 is arranged to be rotatable with respect to the shaft 20 when driven by the windings 
and the magnets. In addition, the blade assembly 16 is axially movable with respect 
to the shaft 20 with a predetermined and limited stroke. 

[0014] Also referring to Figures 2-4, levitation means comprises magnets 30 
mounted to the blades 26 and magnetic field generation device 32 mounted in the 
bottom wall 18 of the casing 13 and opposing the magnets 30 of the blades 26. The 
magnetic field generation device 32 is controlled by a control circuit (not shown) to 
generate a magnetic field (as indicated by double-headed arrows in Figure 4) that 
expels the blades 26 away from the bottom wall 18 of the casing 13. Thus, when the 
fan 10 is not in operation and at a non-operating condition, the magnetic field 
generation device 32 is deactivated and no expelling field is generated, the blade 
assembly 16 is allowed to stay on the bottom wall 18 of the casing 13 as shown in 
Figure 2. When the blade assembly 16 is about to rotate, the magnetic field 
generation device 32 is activated (operating condition) to generate an expelling 
magnetic field that interacts with the magnets 30 of the blades 26 to force the blade 
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assembly 16 to move axially along the shaft 20 and away from the bottom wall 18. 
A sufficient distance is thus present between the blades 26 and the bottom wall 18, 
which ensures no impact between the blades 26, and the bottom wall 18. 

[0015] Further, the magnetic field generation device 32 may be controlled by the 
control circuit to generate expelling forces of different magnitudes. This allows for 
adjustment of the distance between the blades 26 and the bottom 18 of the casing 13. 

[0016] Although the present invention has been described with reference to the 
preferred embodiment thereof, it is apparent to those skilled in the art that a variety of 
modifications and changes may be made without departing from the scope of the 
present invention which is intended to be defined by the appended claims. 
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